By James A. Wiley, Diane R. Rittenhouse, Stephen M. Shortell, Lawrence P. Casalino, Patricia P. Ramsay, Salma Bibi, Andrew M. Ryan, Kennon R. Copeland, and Jeffrey A. Alexander Managing Chronic Illness: Physician Practices Increased The Use Of Care Management And Medical Home Processes ABSTRACT The effective management of patients with chronic illnesses is critical to bending the curve of health care spending in the United States and is a crucial test for health care reform. In this article we used data from three national surveys of physician practices between 2006 and 2013 to determine the extent to which practices of all sizes have increased their use of evidence-based care management processes associated with patient-centered medical homes for patients with asthma, congestive heart failure, depression, and diabetes. We found relatively large increases over time in the overall use of these processes for small and medium-size practices as well as for large practices. However, the large practices used fewer than half of the recommended processes, on average. We also identified the individual processes whose use increased the most and show that greater use of care management processes is positively associated with public reporting of patient experience and clinical quality and with pay-for-performance. E ffectively managing the care of patients with chronic illnesses is critical to bending the curve of health care spending in the United States. Nearly half 1, 2 of all Americans have one or more chronic illnesses. For those age sixty-five or older, the figure is 85 percent. 3 People with chronic illnesses cost the health care system $1.5 trillion, or about 75 percent of total health care expenditures. 1, 2, 4, 5 Caring for people with chronic illnesses provides a crucial test for health care reform. Can new incentives and the encouragement of innovations in care delivery, such as the patientcentered medical home (PCMH), lead to changes in the processes that physician practices use to improve care for patients with chronic illnesses?
Using data from three national surveys of physician practices conducted between 2007 and 2013, we present findings on the extent to which practices have increased their use of key evidence-based care management processes associated with patient-centered medical homes for patients with four major chronic illnesses: asthma, congestive heart failure, depression, and diabetes. We also examine the association of practice size, public reporting of data on patient experience and clinical quality, and pay-forperformance financial incentives with the increased use of these processes.
Guiding Framework
We posited that physician practices were more likely to increase their use of PCMH processes to the extent that they had both external incentives for change and internal capabilities to respond to those incentives. 6 The Services' Pioneer and Shared Savings accountable care organizations, quality bonuses offered to patient-centered medical homes for better coordinating care, and financial incentives and technical assistance to implement electronic medical records (EMRs).
Key to the success of these incentives is the ability of practices to respond.When the first two surveys were conducted (2006-07 and 2008-09), some external incentives existed. These were primarily in the private sector and were generally small. Since the implementation of HITECH and the ACA, the external incentives have become larger and more prevalent.
Study Data And Methods
Data Sources And Study Sample Our most recent survey, the National Study of Physician Organizations 3, was a forty-minute telephone survey conducted between January 2012 and November 2013. The respondents were the lead physician or administrator in each organization in a nationally representative sample of physician practices and medical groups. Respondents were paid $200 for their time.
The survey focused on physician organizations of all sizes that treated patients for four major chronic illnesses: asthma, congestive heart failure, depression, and diabetes. Only organizations with a significant proportion of primary care providers (family physicians, general internists, and general practitioners), cardiologists, endocrinologists, pulmonologists, or any combination of these were eligible for this study.
Practices with fewer than twenty physicians were eligible if at least 40 percent of the physicians were in the focal specialties. Practices with twenty or more physicians were eligible if at least 30 percent were in those specialties. Academic faculty practices and practices associated with federal hospitals were excluded.
The survey was also intended to assist in the evaluation of the Aligning Forces for Quality program sponsored by the Robert Wood Johnson Foundation in seventeen communities. 7, 8 The practices were sampled from the IMS Healthcare Organizational Services database as of May 2011. 9 Information from this database is widely accepted and has been used in many studies published in peer-reviewed journals. [9] [10] [11] Using this database and the eligibility criteria described above, we drew a random sample of practices stratified by practice size, specialty mix, and location.
To ensure representativeness for the Aligning Forces for Quality evaluation, we oversampled practices in the seventeen communities involved in that project. Additionally, all practices that responded to our two earlier surveys-the National Study of Physician Organizations 2 12, 13 and the National Study of Small and MediumSized Physician Practices [14] [15] [16] -were contacted again.
The In the latest survey, population ratio-adjusted weights were determined based on sampling probabilities with poststratification adjustments. The weights were trimmed within primary sampling units based on the median plus three times the interquartile range, to avoid outliers that could adversely affect the results of the variances. Descriptions of the samples for the two earlier studies have been reported elsewhere. 13, 15 The total sample size for the National Study of Physician Organizations 3 was 3,977 practices. There were 311 large practices from the National Study of Physician Organizations 2, 1,908 small or medium-size practices from the National Study of Small and Medium-Sized Physician Practices, and 1,758 newly sampled practices from the IMS database.
The total known eligible sample in the National Study of Physician Organizations 3 was 1,811. Following the standard approach when the eligibility of respondents cannot be confirmed, we estimated that an additional 1,002 practices were eligible, for a total of 2,813. There were 1,398 respondents, yielding an overall adjusted response rate of 50 percent, according to the American Association for Public Opinion Research's method RR3 17 (for the detailed calculation of the response rate, see online Appendix Exhibit A9).
18

Measurement Of Medical Home Processes
A summary of the patient-centered medical home components included in our surveys 13, 15 appears in Appendix Exhibit A1.
18 Physiciandirected medical care is assessed by the single question: "Does your practice use primary care teams, defined as 'a group of physicians and other staff who meet regularly to discuss the care of the defined group of patients and share responsibility for their care'?"
Care coordination or integration is measured by twelve questions. Eight of them deal with the use of EMRs and registries; four pertain to nurse care managers for ambulatory care conditions. The quality and safety domain is represented by twenty-three questions about subjects such as participation in quality improvement programs, feedback from the practices to their physicians, clinical decision support, patient educators, patient reminders, feedback to physicians on their patient experience scores, and the identification and referral of patients who use tobacco.
Enhanced access is measured by three questions that are scored independently: communication with patients via e-mail, the use of group visits, and allowing patients to read their EMRs online.
The total raw PCMH score is the sum of the four components and ranges from 0 to 17 (for practices with only one or two physicians, which were not asked about primary care teams) or from 0 to 18 (for practices with three or more physicians). For comparison purposes, we constructed the overall index as a percentage of the total possible points for a practice. This recognizes that the domains with more items (both care coordination and integration and quality and safety) received greater weights in the overall score.
The correlation between the current National Study of Physician Organizations 3 PCMH index measurement and the measurement previously used for the National Study of Small and Medium-Sized Physician Practices 15 was 0.98. The correlation between the current index and that used for large practices in the National Study of Physician Organizations 2 13 was 0.97. Measurement Of Practice Characteristics And External Incentives Practice characteristics include practice size, ownership, and specialty composition. Larger practices and those owned by hospitals are more likely than others to have the resources to invest in PCMH processes. 15, 19, 20 Also, multispecialty practices may have additional sources of revenue to invest in these processes.
Six practice size categories were included for comparison to each of the earlier surveys. For small and medium-size practices, the four categories were defined in the same way as was done in the earlier National Study of Small and Medium-Sized Physician Practices 15 -namely, practices with 1-2, 3-7, 8-12, or 13-19 physicians. For the large practices, we included two categories: those with 20-99 physicians and those with 100 or more.
There were three categories of ownership: A practice could be owned by a hospital or health system or by a health maintenance organization. It could be owned by physicians. Or it could be owned by a community health center or another owner.
Practices were defined as primary care only if all physicians were general internists, family practitioners, or general practitioners. Practices were classified as multispecialty if more than 33 percent but fewer than 100 percent of physicians were primary care.
Three measures of patient demographics were included: the percentage of patients who were African American, the percentage of patients with limited English proficiency, and the percentage of patients who were insured by Medicaid or were low income and had no insurance. These variables were included because practices that care for large numbers of poor or minority patients have reported lower payment levels and are therefore less likely than other practices to have resources to implement medical home processes. [21] [22] [23] [24] The external incentives that we hypothesized were associated with the increased use of medical home processes were public reporting of a practice's patient experience and clinical quality, use of pay-for-performance, and acceptance of some financial risk for hospitalization cost. A public reporting index of 0-2 was created for each practice, based on whether health plans publicly reported data on patient satisfaction and clinical quality. The pay-for-performance index, with a range of 0-3, was developed based on whether the practice had the opportunity to receive additional income from external entities based on its clinical quality, use of information technology, and efficient use of resources.
The acceptance of financial risk for hospital expenses was measured by multiplying the percentage of annual revenue received from health maintenance organizations by the percentage of patients for whom the practice accepted some financial risk for hospital costs.
Analysis We first examined the change in overall use of patient-centered medical home care management processes between the 2007-09 and 2012-13 surveys of small and meEven among large practices, fewer than half of the recommended processes are being used, on average.
dium-size practices and between the 2006-07 and 2012-13 surveys of large practices. We next examined changes over time for the individual items that made up the PCMH index to assess whether there was greater progress in some areas than others.
We then used bivariate comparisons and logistic and linear regression to identify characteristics of the small and medium-size practices associated with greater use of PCMH processes in the earlier time period (2007-09) compared to the later time period (2012-13).
Limitations Our findings and their implications should be considered within the context of the study's limitations. First, our response rate was 50 percent. A higher response rate would have been preferable, but response rates for physician surveys have been declining. 25 Direct checks for response bias are preferable to assuming that response bias is high or low based on the response rate. 26, 27 The application of poststratification weights helped adjust for nonresponse bias in practice size and specialty composition. 28 Overall, the differences between responding and nonresponding practices on these characteristics were small (for a detailed comparison of responding and nonresponding practices, see online Appendix Exhibits A5 and A6). 18 However, it is possible that important unmeasured differences existed between responding and nonresponding practices.
For example, compared to late-responding practices (those that responded in the last temporal quartile of responders), early-responding practices (those in the first temporal quartile) were more likely to be the small and medium-size practices that, on average, reported using fewer patient-centered medical home processes. 26, 29, 30 The later responders were more likely to be the large practices that reported using more of the processes. Since we had fewer of the later responders, the overall prevalence of PCMH processes used nationally may be somewhat understated in our data.
Second, it is possible that our results would have been different if more people within each practice had been surveyed or if the actual use of PCMH processes had been independently assessed.
Third, respondents may have been subject to "social desirability" bias: They may have attempted to put their organization in a favorable light, and thus they may have overreported their practice's use of PCMH processes. Therefore, the number of processes reported may be considered an upper bound on the actual extent of use.
Fourth, the practices studied can be considered as broadly representative of those in the United States, but there is no "gold standard" for identifying the universe of physician practices. Nonetheless, the IMS database has no obvious bias and contains data on nearly 800,000 physicians linked to their specific practices.
Finally, the cross-sectional analyses of the factors associated with PCMH processes permit drawing inferences regarding only associations between and among study variables, not causation.
Study Results
Use Of Medical Home Processes There were relatively large increases over time in mean patient-centered medical home scores both for small and medium-size practices and for large practices (Exhibit 1). (Versions of all exhibits containing more detailed statistical information are available in the Appendix.) 18 For small and medium-size practices, PCMH scores increased from 21.0 percent to 29.4 percent, a net increase of 40 percent. For large practices, scores increased from 32.6 percent to 46.7 percent, an increase of 43 percent.
The use of each of the eighteen PCMH index components is shown in Exhibit 2 for small and medium-size practices and in Exhibit 3 for large practices. The large practices significantly increased their use of nine of these processes, while small and medium-size practices significantly increased their use of eight.
The five PCMH processes that increased the most in both groups of practices were related to the use of EMRs. These processes were using the EMR for progress notes, coordination with the pharmacy, generating measures of care quality, clinical decision support, and giving patients online access to their records. In each case, the prevalence of use increased nearly twofold or more for both groups of practices.
In four areas there was a significant increase for small and medium-size practices but not for large practices: the use of nurse care managers for chronic conditions, the use of nonphysician staff for patient education on those conditions, the use of patient reminders for preventive care and follow-up for the conditions, and physician communication with patients by e-mail.
In contrast, there were two areas in which the increases were larger for the large practices than for the small and medium-size practices: participation in quality improvement collaboratives and the use of plan-do-study-act cycles. Both groups of practices reported declines in incorporating patient feedback into the practice.
There were also two areas in which small and medium-size practices declined significantly over time but the large practices did not. These were in having electronic access to emergency department and hospital discharge information and in providing group visits for patients.
Finally, there were three areas in which there was a decline for the large practices but only a slight decline or an increase for the small and medium-size practices. These were in providing feedback data to physicians on the quality of care provided, using patient reminders for prevention and follow up, and communicating with patients by e-mail.
Factors Associated With The Use Of Medical Home Processes For small and mediumsize practices, Exhibit 4 shows the factors that were significantly associated with greater use of PCMH processes over time. For each time period, larger practices in this group, those that were involved in more public reporting, and those that were more involved in pay-for-performance were more likely than others to use more of the processes. c Significance denotes the probability of observed difference between the prevalence estimates under the null hypothesis of no difference. The significance of the differences under conventional criteria can be judged as magnitudes of these probabilities. Note that with multiple comparisons (in this case, eighteen), the likelihood of at least one falsely significant result with α ¼ 0:02 is approximately 0.305.
d No difference. **p < 0:05 ***p < 0:01 ****p < 0:001 There were also two differences between the two time periods. The percentage of patients with limited English proficiency was inversely associated with the use of PCMH processes in 2009, but this association was not significant in 2013. Also, the extent to which the practice accepted risk for hospital costs was positively associated with the use of the processes in 2009, but this association was not significant in 2013.
We did not conduct similar analyses for large practices over the two time periods. This was because of smaller sample sizes in that group and some differences in measurement of the independent variables in the two time periods.
Discussion
Our data indicate that there has been a significant increase in the implementation of patientcentered medical home processes both in small and medium-size practices and in large practices over time. Overall, these findings suggest four general conclusions.
First, the increased implementation of EMRrelated processes found both in our data and in other research 31 largely accounts for the increases in the average PCMH scores for both large practices and small and medium-size practices. Second, larger practices consistently use significantly more PCMH processes than do small and medium-size practices. Third, practices with external incentives-pay-for-performance and public reporting of patient experience and clinical quality data-use more of the processes than do those without such incentives.
Finally, there is considerable room for improvement with respect to several elements of the patient-centered medical home model-most notably, the use of nurse care managers, registries, and patient reminders and improving patient access in practices of all sizes. It is particu- Significance denotes the probability of observed difference between the prevalence estimates under the null hypothesis of no difference. The significance of the differences under conventional criteria can be judged as magnitudes of these probabilities. Note that with multiple comparisons (in this case, eighteen), the likelihood of at least one falsely significant result with α ¼ 0:02 is approximately 0.305.
d No difference. **p < 0:05 ****p < 0:001 larly sobering to note that even among large practices, fewer than half of the recommended processes are being used, on average. Among small practices, the share is less than 30 percent. These data suggest the great difficulty of transforming health care delivery in the United States because the majority of physicians still practice in relatively small practices, the practices are relatively loosely linked to other settings of care, and most providers and settings of care are still largely paid through fee-for-service payment mechanisms that reward the volume of services provided instead of the quality and outcomes of care achieved with given resources. Our findings regarding the role played by practice size, public reporting of patient experience and clinical quality data, and pay-for-performance suggest some avenues to use in addressing these challenges.
In some respects, practice size may be considered as a proxy measure for the capabilities of physician practices to respond to incentives. Public reporting of patient experience and clinical quality data may be considered as a proxy measure for the need for transparent cost and quality data to be used by all. And pay-forperformance may be considered as a proxy measure for the kinds of payment incentives that will be needed.
There are implementation challenges. It is costly in terms of time and resources for physician practices to implement care management processes such as those reflected in the patient-centered medical home model. [32] [33] [34] [35] This is particularly true for small practices, but such practices have several options for getting help. They can join larger practices, through their physicians' being employed by hospitals or joining large multispecialty groups; benefit from expanded participation in independent practice associations; 36 join accountable care organizations; or form virtual networks among themselves to achieve some of the capabilities and scale needed to better meet the needs of patients with chronic illnesses.
Small practices could also benefit from expanded technical assistance along the lines of agricultural extension models. That is, physicians and practices more advanced in using evidence-based care management processes could provide technical assistance to less advanced physicians and practices. 37 Practices serving patients in vulnerable communities face the additional challenges of engaging diverse populations of patients and developing new and expanded partnerships to meet patients' needs. 38 On the transparency front, the implementation of all-payer claims databases linked to statewide quality process and outcome data would be of significant help in making visible the current gaps in care and providing feedback to help practices reduce those gaps. 39 On the payment front, there is a need to accelerate learning from the many payment model demonstrations currently being conducted, including bundled payment, partial and full capitation, risk-adjusted global budgets, and various combinations of these. 40 
Conclusion
A major unanswered question is whether or not the steady increase in the capabilities of physician practices to manage patients with chronic illnesses will continue. If so, will it be sufficient to meet the Triple Aim of better quality, better population health, and a slower rate of increase in costs? 41 Some policy makers and providers believe that greater attention needs to be paid to increasing patients' and family members' activation and engagement in their care to achieve desired results. 3, [42] [43] [44] This is because of the prominent role that patients and their families can play in managing chronic illness when they have the skills, knowledge, confidence, and motivation to do so. 
